DURING the investigation of a hmolytic transfusion reaction it was observed that the patient's serum contained an unusual antibody; tests against a large number of human bloods showed that the factor thus defined was one which had not previously been recognised. A brief account of these observations has already been published (Cutbush, Mollison and Parkin, 1950). The purpose of the present paper is to give a fuller account of the investigations and to present some additional observations.
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CASE HISTORY
The patient (R. D.), aged 43, was a sufferer from hmophilia.
Signs of the disease were first manifest in infancy and there had since been many attacks of spontaneous bleeding. Up to July the patient had had only three blood transfusions. The first was given in 1928, when persistent bleeding followed the extraction of a tooth. This transfusion was followed by a rigor. The patient received his second and third transfusions in 1936 : both were followed by rigors but no further details are available. One week before the first of these two transfusions the patient received an intramuscular injection of blood.
The patient then remained in moderately good health until 7th July 1949, when he was admitted to hospital with spontaneous bruising and bleeding. On 11th July, the patient was in need of a transfusion; he was found to be group 0 Rh negative and the blood of 3 group 0 Rh negative donors was tested against his serum as follows : The cells of each donor, suspended in 20 per cent. albumin, were mixed with an equal volume of the patient's serum ; the mixtures were left at 370 C. for an hour and the sediments were then examined microscopically. No trace of agglutination was observed in any of the three mixtures. The transfusion was started and, although the patient developed a rigor during its course, the blood from all three donors was eventually given.
On the following day the patient became jaundiced and further investigations were therefore undertaken.
It was now found that using the indirect Coombs test, the patient's serum reacted with the blood of the first and third donors, though not with the blood of the second donor. It has already been mentioned that the pre-transfusion sample of serum failed to agglutinate suspensions of the donors' cells in 20 per cent. albumin, although it reacted with 2 of the 3 donor bloods when the indirect Coombs test was used.
Samples of serum were obtained at intervals after transfusion and tube tests were carried out as follows : Serial dilutions of the serum in saline and in albumin were mixed with equal volumes of group 0 Rh negative cells suspended in saline and albumin respectively. The mixtures were left for 2 hours at 4° C., 22° C. and 3° C., and the sediments were than examined microscopically. In a few instances weak rouleaux formation was observed in the first and second tubes of the titration but definite agglutination was never observed. However, the same cells, after incubation with the patient's serum for 30 minutes at 37° C., followed by three washings in saline, were strongly agglutinated by an anti-human-globulin serum.
Further tests were made, using cells which had been incubated at 370 C. for i hour with a buffered solution of trypsin, and then washed three times. Suspensions of these cells were mixed with serial dilutions of the patient's serum in saline nd in albumin. Weak agglutination was observed in the first three tubes of the titration in saline and in albumin, but the reactions were no stronger with Duffy positive cells (i.e. those giving a positive indirect Coombs test) than with Duffy negative cells. SEPARATION 
OF THE NEW ANTIBODY
All the samples of serum examined contained four antibodies, namely anti-A, anti-B, anti-D and the antibody which reacted with certain group 0 Rh negative bloods. The antibody responsible for these latter reactions was isolated as follows The serum was incubated at 370 C. with an equal volume of washed 0 Rh negative cells which had previously been shown to react with the serum, using the indirect Coombs test. The cells were then washed 3 times in saline at 370 C.
An equal volume of saline was added to the packed cells and the mixture was heated at 56° C. for xo minutes, then immediately centrifuged in buckets containing water at 56° C. The supernatant fluid was found to react with the same 0 Rh negative bloods as did the original serum. Although the reactions were now slightly weaker, this eluate could be used to test all cells irrespective of their ABO group or Rh type. It was thus possible to select AB Rh positive cells which did not react with the eluted antibody and to use these cells for absorbing the original serum. Two absorptions with equal volumes of cells were found to be sufficient to remove anti-A, anti-B and anti-D from the original serum and thus to prepare a serum containing the Duffy antibody alone.
REACTIONS OF THE DUFFY SERUM
The absorbed serum was used to test a large number of blood samples, in parallel with other available blood group sera. In table x the reactions of a sufficient number of bloods are set out to V.E. demonstrate that the factor with which the serum reacts is not one of the antigens already recognised. Moreover, there is no obvious relationship to the ability to secrete A, B and H substances nor to the ability to taste phenyithiocarbamide (P.T.C.) in a dilution of i in 20,000.
The serum has been tested against blood samples from 205 unrelated English adults of known ABO group. Of the 205 bloods, 133 (64.9 per cent.) gave a positive reaction. The incidence of positives among group 0 persons was not significantly different from that among persons belonging to groups A, B or AB (see table 2). In 168 cases, the reaction of the blood sample with anti-D was also known. It appears that the reactions of anti-D and the Duffy antibody are independent of one another (see table 3). 
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NOTATION
The system is conveniently described as the Duffy system. Evidence will be presented that the serum reacts with an antigen that is inherited, and that this antigen can be detected in the red cells of heterozygotes as well as homozygotes. It is proposed to call the antigen FyG; the same symbol may be used for the gene. Its hypothetical allelomorph may be called Fyi'. The present serum may be described as antiFya. The phenotype Fy(a+) thus includes bloods of genotype FyOFya and FfFyb, and the phenotype Fy(a -) only the genotype FybFyb. In 27 families, the blood of each parent and at least one child was tested against the anti-Fy serum. When one or both parents were Fy(a+), 24 (66 per cent.) of the 36 children were Fy(a+).
In contrast, no Fy(a +) children were found in families where both parents were Fy(a-). This is convincing evidence that the Fya antigen is inherited.
In 3 families in which both parents were Fy(a +), 4 of the children were Fy(a-). Thus the phenotype Fy(a+) must include bloods of genotype Ff1'y'.
From the known gene frequencies, the proportion of positive and negative children expected from the three distinguishable matings can be calculated.
It will be seen in * The number of Fy(a-) xFy(a-) matings is greater than might be expected in a random sample. However, this can be accounted for by selection: when a child was found to be Fy(a-), a special effort was made to obtain blood from the parents, for testing.
ADDITIONAL OBSERVATIONS
Saliva. An attempt was made to demonstrate the presence of the Fy0 substance in the saliva of Fy(a+) persons, including some known to secrete A, B or H substances. Equal volumes of saliva and anti-Fy' serum were mixed and allowed to stand at room temperature for one hour and then at 370 C. for half an hour. The mixture was then tested against known y(a+) cells using the indirect Coombs test.
The reactions were as strong as those given by controls to which no saliva had been added. Thus it was not possible by this method to detect Fy' substance in saliva. It is possible that the incidence of the lya antigen varies in different parts of India, and it may therefore be more useful to consider only the North-West Indian blood samples. 
DISCUSSION
A sufficiently large number of blood samples has been tested to make it certain that the Duffy system is not very closely or absolutely linked either to the ABO or Rh systems. It remains possible that looser linkage to one of these two systems will be revealed by family studies ; or that testing of large numbers of blood samples with the Duffy serum and with other rare sera, such as anti-Kell, will reveal some association with another blood group system.
In any case, whether the Dufy system proves to be entirely independent of the other systems, or related in some way to them, it appears that it will be a useful system from the point of view of genetical investigation, simply because both the distinguishable phenotypes are of frequent occurrence. 2. The serum had one interesting serological characteristic it failed to agglutinate cells suspended in saline and albumin; and the antibody could only be detected by the indirect Coombs test.
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